Abstract. Pala SA, Wani AH, Boda RH, Wani BA. 2014. Mushroom refinement endeavor auspicate non green revolution in the offing. Nusantara Bioscience 6: 173-185. Mushroom can serve as food, tonic, and as medicine thus make people healthier, fitter and happier. They have a cracking potential for generating great socioeconomic impact in human welfare at local, national and international level. With the help of allied mushroom farming we can easily tackle the problem of food for growing world population; reduce environmental pollution by bioconversion of huge organic wastes into mushrooms; recycle huge quantity of organic wastes to mushroom crops, biofertilizers, and biogas; restore damaged environment by mushroom mycelia through mycoforestry, mycoremediation, mycofiltration and mycopesticides in a zero emission fashion. They can be used to degrade radioactive industrial biocide wastes in an eco-friendly fashion. Since mushroom cultivation is an indoor agribusiness, it could have great economic impact by generating employment, income and functional food requirements for rural people especially in developing countries. How far mushroom cultivation can meet the functional food requirements; address the domestic food challenges, rising food prices and crisis vis a vis environmental sustainability will be thrust areas of this communication.
INTRODUCTION
Prior to touching the multitude affairs of mushrooms for human welfare on this biosphere we need their proper introduction. The word 'mushroom' is a loosely-used term that actually refers to the macroscopic fruiting body of fungus. The fruiting bodies are extremely diverse in form; some look amorphous globs of jelly, while others are umbrella like, reminiscent of coral, egg like, birds nest like, starfish shaped etc. One of the most widely accepted definition regarding mushrooms is stated by Chang and Miles "Mushroom is regarded as a macrofungus with a distinctive fruiting body, that can be either epigeous or hypogeous and large enough to be seen with naked eye and to be picked by hand" (Chang and Miles 1992) . They mostly belong to class basidiomycetes and ascomycetes of Kingdom fungi. Current studies estimate that out of 1.5 million species of existing fungi, 14,000-15,000 species produce fruiting bodies of sufficient size and suitable structure to be considered as mushrooms (Hawksworth 2001) . Of these, about 7000 species are considered to possess varying degree of edibility, and more than 3000 species from 31 genera are regarded as prime edible mushrooms and some 2000 species have medicinal attributes. Contrary to this vast diversity only a handful of species have been exploited by mankind for human welfare and there are about 100 of them grown experimentally, 50 economically cultivated, around 30 commercially cultivated, and only about 6 have reached to industrial scale of production (Chang and Miles 2004) . Though this diversity is fouled by some poisonous mushrooms which are clumsy but their number is relatively small (approximately 10%), of these some 30 species are considered to be lethal.
MUSHROOMS OFFER A RAINBOW OF PRODUCTS AND SERVICES
Mushrooms offer a range of food products, medicines and ecological services. Their medicinal and food value is an intermingling area of functional food products. Mushrooms act as a balanced food for all ages. In health sector mushrooms have proved their worth by warding off simple to severe diseases. Mushroom derived medicines have potential to increase immunity of our body thus reducing chances of disease susceptibility. Ecologically mushrooms play role of biofilters and biofertilizers. Mushrooms are important constituents of minor forest produce (secondary produce) and grow on the most abundant biomolecule of this biosphere known as cellulose. They can degrade, neutralize or accumulate pollutants of different kinds. They add to the fertility of soil without damaging it. A bird's eye view of these lineaments is as under.
Nutritional value of mushrooms
Mushrooms as food were used by man when he was still a food gatherer and hunter on the chronology of cultural evolution (Rojas and Mansur 1995; Kumari et al. 2013; Thatoi and Singdevsachan 2014) . Edible mushrooms once called the "food of the gods" are still used to garnish the dishes and serve as functional food. Mushrooms are important source of quality protein, minerals and various novel compounds of medicinal value. They are rich sources of protein (20-30%) with good digestibility and rank below animal meats, but well above most other foods (vegetables and fruit), including milk, thus aptly called mycomeat or vegetable meat (Wang et al. 2014) . Mushrooms are also the source of energy foods-carbohydrates and fats; accessory food factors-vitamins; and inorganic compounds which are indispensable to good human health. Mushrooms are one of the best sources of vitamins being rich in thiamine (B1), riboflavin (B2), niacin, biotin and ascorbic acid (Ayaz et al. 2011 ). Due to low starch content and absence of cholesterol, they suit diabetic and heart patients. Mushrooms are rich in minerals like potassium, sodium and phosphorous. High potassium: sodium (K: Na) ratio in mushrooms; makes them ideally suited for hypertension patients (Chang and Miles 2004; Agrahar and Subbulakshmi 2004) ). The moisture content of fresh and dried mushrooms varies from 70 -95% (depending upon the harvest time and environmental conditions), and 10 -13% respectively (Kansci et al. 2003) . They are rich in dietary fibers that have various beneficial health effects to humans. In addition to nutritional value, mushrooms have some unique color, taste, aroma, and texture characteristics, which attract their consumption by humans. The Nutrient Value of some widely cultivated mushroom (Per 100 grams dried mushroom) is as (Table 1) .
Medicinal value of mushrooms
The relationship between diet and disease summarized by father of medicine Hippocrates "Let food be your medicine and medicine be your food" suits good to mushrooms because of their marvelous nutraceutical value. Mushrooms have been found effective against cancer, cholesterol reduction, stress, insomnia, asthma, allergies and diabetes effectively (Waseer 2010 (Waseer , 2011 . There are also increasing experimentally based evidence to support centuries of observations regarding the nutritional and medicinal benefits of mushrooms. The value of mushroom products has recently been raised up for encouraging results generated from trials conducted for HIV/AIDS patients (Nanba 1993; King 1993; Pala and Wani 2012) . Edible wild or cultivated mushrooms possess commendable immunomodulatory nutriceuticals and dietary supplements to increase the natural immunity. The recent upsurges of interest in traditional remedies for various physiological disorders by the compounds and products from the mushrooms have led to the coining of the term "mushroom nutriceuticals" (Chang and Buswell 1996) . From medicinal mushrooms the extractable products are designed to supplement the human diet not as regular food, but as the enhancer of health and fitness. A regular intake may enhance the immune responses of the human body, thereby increasing resistance to disease and or cause regression of an ailment (Chang and Buswell 2008) .
Several biologically active compounds like high molecular weight polysaccharides that assign them immune enhancing and tumor retarding effects have been obtained from the cell wall of several medicinal mushrooms. It has been reported that the anti-tumor and anti-cancer effects of the mushroom polysaccharides are based on the enhancement of the body's immune system, like by activating macrophages, natural killer cells, cytotoxic T cells, and their secretory products, such as the tumor necrosis factor, reactive nitrogen and oxygen intermediates, and interleukins, rather than direct cytocidal effects (Smith et al. 2002; Israilides et al. 2008; Mallick et al. 2010; Camargo and Kaneno 2011) . Triterpenoids, steroid-like compounds from Ganoderma spp. have been reported to conduce cytotoxic, hepatoprotective, and hypolipidmic influence on platelet aggregation, inhibition of angiotensine-converting enzyme, and inhibition of histamine release (Camargo and Kaneno 2011) . Lectins (proteins or glycoproteins) exemplify another group of mushroom bioactive compounds with specific binding sites for sugars that own anti-tumour and immunomodulatory activities. Mushrooms are not known to affect the concentration of serum high density lipoprotein (HDL) cholesterol, but the reduction of serum total cholesterol by the mushroom diets is believed to be attributable to the fall in low density lipoprotein (LDL) cholesterol (Lohani 2012) .
Ecological services of mushrooms
Ecologically mushrooms play an important role on this biosphere by breaking down plant and animal matter and solublizing the structurally complex compounds into the constituent elements of utmost importance and usage. They extend the nutritional zone of plants through mycorrhizal associations and restore the aspects of soil congenial for survival of bioentities (Stamets 2005 (Crisan and Sand 1978; Chang and Miles 2004; Bernas et al. 2006; Suman and Sharma 2007; Barrosa etal. 2007; Boda 2009 (Beyer 2005; Noble 2005 ).They can accumulate and filter pollutants and act as one of the most promising and effective biosorbent of toxic heavy metals from radioactive nuclear fallout polluting water and soil, thereby act as neutralizers of pollutants (Das 2005; Kulshreshtha 2014 ). They are voracious decomposers of waste material due to the presence of extra cellular enzymes, thus utilized as mycofilters to degrade pollutants. The mushroom mycelia have the ability to degrade carcinogenic radioactive pollutants released into the environment as a consequence of human activity. Mushrooms can degrade lot of structurally different compounds like D.D.T and Lindane (Bampus and Aust 1987) . Mecellia of mushrooms have been shown to biomeneralize uranium oxides, suggesting they may have applications in the bioremediation of radioactively polluted sites (Fomina et al. 2005) .
MUSHROOM CULTIVATION
In the present world though science and technology has revolutionized every aspect of life but the diverse challenges and constraints faced in the form of global food crisis, population explosion, climate change damaging farming practices and shortage of land exposes the humans to extreme risk. The 20th century began with a world populated by 1.6 billion people and ended with 6 billion inhabitants-with most of the growth occurring in the developing countries. The growing world population is increasing by about 80 million people per year. At the present, about 800 million people in the world are living in poverty and facing quality food crisis. On the other hand, it has been observed that over 70 % of agricultural and of forest products has not been put to total productivity, and have been wasted in processing. The emerging scenarios demand a paradigm shift and cutting edge initiatives in formulating and implementing the novel an innovative agricultural research programs. Integrating mushroom farming in the existing farming systems will not only supplement the income of the farmers but can contribute in achieving food security, nutritional and social security. Since the mushroom cultivation do not compete for land and have very high productivity per unit area and time, thus can occupy a prominent place to address the void of quality food requirements, health and environmental sustainability. Mushroom cultivation offers an added advantage to recycle agro-waste as carbon pool into good quality protein, much of which otherwise is burnt in the field. Mushroom being an indoor crop, utilizing vertical space offers solution to shrinking land and better waste utility. Commercial production of edible mushrooms represents unique exploitation of the microbial technology for the large scale bioconversion of the agricultural, industrial, forestry and household wastes into nutritious and valuable products. The present century is going to be a century of functional foods free from synthetic chemicals. Mushroom cultivation fits very well into this category and is going to be an important secondary agricultural vocation. To face the global challenges all available expertise and resources need to be utilized to make mushroom Industry competitive in the world market. In this direction stronger research and production linkages with research organizations, industries, progressive farmers and other organizations will be needed. Interactions between research institutions and the mushroom farmers/industry need to be strengthened for realizing the full potential of the frontier sciences. There is a need for genetic enhancement of cultivated mushrooms to develop better strains and scan the new wild new species through systematic exploitation of the germplasm. Development of technologies to prolong the viability, shelf life and ease in bulk transport of the ready-to-use spawn is also required. While introducing high yielding strains of mushrooms, their susceptibility/ resistance to pests and diseases needs to be evaluated before they are released for general cultivation by the growers.
The applied aspect of this scientific endeavour integrates various disciplines of science as well as the associated technological processes to secure maximum benefits from this artful effort (Mabuza 2014) . The recent advances in the mushroom science comply with zero emission principle (Lohani 2012) . The modern tools and techniques in the field of biotechnology aim to lead the production of new strains of mushrooms having high biological efficiency, wide ecological adaptability, long shelf life, least vulnerable to pathogenic attack and high nutraceutical value (Kamal 2011) .
People have harvested mushrooms from the wild for thousands of years for food and medicines but commercial cultivation of mushrooms dates 50-60 years back only (Kaul and Dhar 2007) . Mushroom cultivation will serve as means of generating employment, particularly for rural women and youths in order to raise their social status. During off season it can provide additional avenues to the farmers that will definitely improve the economic standards of the people, thus considered as important cash crop. It is hoped that mushroom farming will become a very important cottage industry activity in the integrated rural development program, which will lead to the economic betterment of not only small farmers but also of landless laborers and other weak sections of communities. Roundthe year cultivation of different mushrooms in rotation under the seasonal conditions is going to play a major role in increasing as well as diversifying the mushroom production. Their cultivation under controlled conditions in comparison to other crop, abundance of raw material forecasts the possibility of being a major crop in coming years.
Mushroom production in world and differences in production pattern
Since mushroom consumption is popular all over the world, commercial cultivation is therefore equally important. Although mushroom cultivation science is centuries erstwhile, but their cultivation at commercial scale based on scientific principles is recent and dated few decades back. So far only a handful of species are cultivated widely on commercial scale. During the past 30 years the increase in production was exponential with Agaricus bisporus playing the centric role. There are around more than 60 countries known for cultivated mushrooms with Asian countries continuing to dominate world production and consumption (Chang 1998) however, consumption in the United States has increased sharply in recent years, providing potential opportunities for mushroom growers. In 2008 it has been estimated that an output of 3,497,290 tons of mushrooms were produced by different countries of the world among which the major players were China, USA, Netherlands, Poland, Spain, India, Italy, Canada, Ireland and Japan which produced 1, 608, 219, 363, 560, 240, 000, 180, 000, 50, 450, 131, 974, 100, 000, 86, 946, 75 ,000 and 67,000 tons respectively and the percentage of some major countries to the total world output is shown in Figure 1 , indicating that China is the leading mushroom producer followed by USA (UNFAOSTAT 2011).
Mushroom farming is a beneficial agricultural practice that guarantee handsome return with least investment, but the route is yet at infancy. It has been estimated that over 70% of agricultural and of forest products have not been put to total productivity, and have been discarded as waste. If we exemplify India which produces about 600 million tons of agricultural byproducts, using 0.04% of these residues for mushroom has produced around 1.2 lakh tons of mushrooms. 1% use of these residues for mushroom production from this single country which does not figure significantly in international mushroom market can produce 3.0 million tons of mushrooms, which will be almost equal to current global button mushroom productioncurrent world production as per FAO is 3.4 million tons (Directorate of Mushroom Research India 2011).
When we retrospect the mushroom farming figures excluding china and USA most of the countries do not figure significantly as is evident from the Table 2 . Though the statistics depicts dramatic increases in the total world production of farmed mushrooms during the period 1961-2011, but booting out China and USA most of the countries are still lagging to touch the significant position in the mushroom production plausibly not because of the absence of raw material but largely due to inadequacy of understanding the vital roles mushrooms can offer in agricultural economy and conjuring up human health when used as dietary food supplements, lack of reliable sources of good quality mushroom spawn for supporting the efforts of local mushroom growers, lack of venture capital to support mushroom farming entrepreneurs, and absence of systematic government support towards promoting mushroom farming as a valuable non-traditional new food and cash crop.
When we examine the Table 2 , it is quite evident that there is about sixteen fold increase in world production of farmed mushrooms but the growth is not uniform and positive in all countries. If we take the example of Austria the growth in production is not positive as the production in 1961, 1971, 1981, 1991, 2001 and 2011 has been calculated to be 3,000, 3,000, 4,100, 2,700, 300 and 1,600 metric tons, same is the case with some other countries. Also proportion of increase in production is not in correlation with the increase in population growth thereby can't meet the demand. The production of mushrooms (metric tons) in different countries and continents from 1991 (UNFAOSTAT 2011 is shown in Table 3 .
The following statistics (Table 3) serve to illustrate disproportionate production of farmed mushrooms by different countries and continents. In 2011, Asia contributed 68.67% of the total world mushroom tonnage, Europe, 24.23%, Americas 6.0%, Australia 0.77% and Africa only 0.22% by producing 5301160, 1871076, 469832, 59580 and 17716 metric tons. In 2011China alone contributes the 64.88% of the world and 94.48% of Asian mushroom farm production.
It is a positive sign that there is constant virtual increase in the area utilized for mushroom harvesting and the mushroom production figures from 1991-2011, but when we examine the data (Figure 2 and Figure 3 ) it is quite evident that there is nearly about 3.5 fold increase in both area harvested for farming and total production, which indicates that there is not any significant growth in production efficiency (production per unit area). It is therefore inevitable to bring the fact on the path of research and point out the missing links and bridge the gap.
Though there are some 60 species of mushrooms cultivated in different countries of the World, but notable among them are Agaricus bisporus, Auricularia auricula, Calocybe indica, Flammulina velutipes, Ganoderma lucidum, Lentinula edodes, Pleurotus ostreatus, Pleurotus sajor-caju, and Volvariella volvacea (Figure 4) . However, it should be noted that A. bisporus is only edible fungicultivated globally. In UK and in some other Western countries the mushroom industry is often overwhelmingly focused on one mushroom species i,e. A. bisporus. These industries are nearly 100% dominated by A. bisporus (Fletcher and Gaze 2008) . In the US, it accounts for about 98% of its mushroom industry, Lentinula edodes for 1% and Pleurotus spp. for only about 0.5% (Table 4) . Note: share of total US mushroom production is in brackets.
On the other hand, mushroom industry in Asia especially in East Asian countries are relatively less homogenized by A. bisporus as shown in Table 5 (shares of total mushroom production are in brackets). Agaricus accounted for 12.8%, 11.6% and 0% of total mushroom production in China, S. Korea and Japan respectively (in 2003) . Agaricus, Lentinula and Pleurotus are the three important mushrooms that dominate the mushroom industry in Asian countries (Chang 2006; Cui 2004; Ho and Peng 2006) .
World mushroom market
Mushroom farming is a business which necessitates practical experience, scientific knowledge, proper planning and support. The world market for the mushroom industry in 2001 was valued at over US$40 billion. Production of mushrooms worldwide has been steadily increasing possible due to participation of developing countries, after realizing its efficiency in terms of agriculture returns per unit land, labor and money. The world market for the mushroom industry in 2005 was valued at over $45 billion (Chang 2006) . The 1999 US market for dietary supplements based mainly on mushrooms was estimated to be US$35 million. From last few decades growth rate, both in terms of productivity as well as production has been phenomenal. The gross production value acquired by mushroom farming from 1991-2011 in different countries and continents is summarized in Table 6 . Country  1991  1992  1993  1994  1995  1996  1997  1998  1999  2000  2001  2002  2003  2004  2005  2006  2007  2008  2009  2010  2011   Albania  -----100  94  98  92  96  101  104  114  118  101  100  99  105  107  100  123  Algeria  100  107  116  110  122  116  115  125  110  97  120  123  130  150  170  200  197  191  229  220  220  Australia  24,394 7,95,013 8,85,254 9,61,955 10,89,991 12,08,672 13,11,027 14,62,196 18,95,691 21,83,006 24,08,234 26,69,841 28,59,806 30,09,469 33,60,513 34,09,686 36,84,342 40,68,518 47,10,574 46,80,720 48,33,725 50,08 Iceland  -210  221  220  251  259  293  377  379  447  450  450  465  461  438  488  575  526  553  579  583  India  4,000 10,000 12,000 16,000 18,000 16,000 9,000 13,500 14,000 24,000 30,000 40,000 40,000 40,000 40,000 35,000 37,000 37,000 37,000 40,600 40,600 Jordan  250  500  355  450  500  500  500  750  600  500  600  700  675  764  795  832  852  840  910  1,030  1,123  Kyrgyzstan  -5  500  512  615  736  930  1,077  1,397  1,451  1,606  1,662  300  300  200  209  225  234  235  200  201  Latvia  -200  300  400  500  400  367  500  500  500  534  500  600  550  500  550  500  420  560  463  517  Lithuania  -2,000  3,000  2,000  3,000  2,500  2,398  5,300  2,500  6,000  2,900  2,900  2,503  3,871  4,087  5,175  6,688  8,150  14,056 10,400 12,700  Luxembourg  ---------16  15  15  15  15  5  5  5  5  5  5  5  Madagascar  800  888  796  869  1, 1,65,000 1,90,000 1,90,000 2,20,000 2,30,000 2,37,000 2,40,000 2,46,000 2,50,000 2,65,000 2,75,000 2,70,000 2,63,000 2,60,000 2,45,000 2,35,000 2,40,000 2,55,000 2,30,000 2,66,000 3,04,000 New Zealand 3,000 3,500 4,300 6,000 5,500 6,300 7,500 8 8,992 10,000 11,183 10,037 9,582 12,418 13,181 16,000 19,774 20,659 21,251 24,688 24,957 27,781 28,375 27,404 28,764 28,361 27,033 26,250 30 ,574 Republic of Moldova -500  400  307  314  207  193  500  498  300  400  349  355  300  400  450  400  438  499  463  475  Réunion  70  79  82  88  85  80  70  62  54  61  48  38  47  55  54  49  43  53  56  65  61  Romania  5, 3,38,760 3,52,150 3,40,560 3,54,250 3,52,836 3,52,300 3,66,810 3,84,540 3,87,550 3,83,830 3,76,980 3,77,080 3,87,601 3,87,601 3,86,984 3,82,541 3,59,630 3,68,591 3,71,844 3,59,469 3,90 8, 43, 525 9, 19, 219 9, 16, 872 9, 42, 900 9, 30, 626 9, 67, 656 9, 62, 173 9, 68, 922 9, 89, 890 10, 34, 113 10, 83, 035 10, 90, 194 10, 81, 820 11, 05, 509 10, 47, 441 10, 37, 256 11, 06, 404 12, 61, 019 16, 86, 197 17, 86, 777 18, 28, 172 World 22, 08, 125 24, 14, 029 24, 80, 950 26, 74, 641 27, 78, 923 29, 24, 672 30, 88, 289 35, 65, 119 38, 98, 091 42, 09, 014 45, 29, 888 47, 30, 468 49, 06, 897 52, 78, 753 52, 91, 401 55, 43, 719 59, 88, 612 68, 01, 565 71, 73, 819 74, 50, 299 77, 19, 364 Africa 7, 763 7, 420 7, 777 9, 453 10, 867 10, 441 10, 846 9, 905 10, 971 10, 538 10, 556 10, 494 12, 522 12, 323 11, 938 12, 834 14, 680 15, 651 16, 495 17, 439 17, 716 Americas 3, 91, 780 4, 05, 850 3, 95, 230 4, 10, 860 4, 15, 526 4, 11, 710 4, 34, 830 4, 57, 420 4, 56, 830 4, 64, 071 4, 63, 337 4, 52, 155 4, 75, 538 4, 72, 283 4, 67, 055 4, 70, 172 4, 32, 890 4, 48, 581 4, 37, 394 4, 32, 399 4, 69, 832 Asia 9, 28, 739 10, 38, 763 11, 18, 412 12, 54, 602 13, 69, 969 14, 76, 088 16, 18, 006 20, 53, 641 23, 65, 113 26, 19, 629 28, 84, 985 30, 83, 575 32, 50, 003 35, 92, 187 36, 66, 571 39, 30, 858 43, 47, 798 49, 83, 826 49, 42, 145 51, 22, 159 53, 01, 160 Europe 8, 52, 449 9, 32, 994 9, 27, 656 9, 54, 837 9, 43, 724 9, 85, 188 9, 81, 622 9, 96, 858 10, 19, 459 10, 70, 276 11, 23, 116 11, 32, 332 11, 21, 046 11, 46, 855 10, 89, 245 10, 76, 172 11, 42, 005 12, 97, 037 17, 25, 734 18, 28, 794 The mushroom industry is based on two aspects which complement each other (sometimes called two legs of the mushroom industry) viz. mushroom science concerned with mushroom production and mushroom biotechnology concerned mushroom products. In the past, the focus was mainly on the production of fresh, canned and dried mushrooms. This means the industry had only one leg thus can't go long way in most efficacious manner, but at present, the focus on second leg has strengthened the mushroom industry to establish and spread its roots
The paradigm shift resulted generation of large income from mushroom products, e.g. in 1987, the value of pharmaceuticals developed from three mushrooms: Coriolus versicolor, Lentinula edodes and Schizophyllum commune was reported to be 769 million dollars annually in Japan alone (Chang and Buswell 1993) . There are several other mushroom products e.g. those from Ganoderma manufactured and used in China, Korea and Taiwan that are also worthy many millions of dollars. Table 7 . evinces the income generated by Japan and USA by the sale of raw anticancer drugs as early as 1987. The monetary returns from medicinal mushrooms and their derivative dietary supplements worldwide was estimated about US$1.2 billion in 1991, US$3.6 billion in 1994 and US$6.0 billion in 1999 (Chang 1996; Wasser et al. 2000) . In 2001, the figure of US$9-10 billion was cited as representing the value of medicinal mushroom products, including tonics and medicines. The market value of Ganoderma-based nutriceuticals alone in 1995 was estimated US$1.6 billion (Chang and Buswell 1999) . A lot of mushrooms are traded in china for diverse medicinal uses (Wasser 2010) . The corresponding monetary values will touch new heights if the medicinal potential of other medicinal mushrooms is fully exploited.
International efforts to publicize the science
The mushroom industry seems to be one of the fastest growing investment sectors in the world, yet lot is to be done to watch full phase of the moon. Prior to practice the practice it is important to know how and to what extent the benefits of both mushroom production and mushroom products can be maximized. We need to increase mushroom production through the improvement of mushroom biotechnology and make greater leaps and advancements in the mushroom industry which in turn contribute more to the welfare in mankind. To achieve the goals of mushroom industry it is essential that there is cooperation in the exchange of information and technology concerning mushroom production and mushroom products among research scientists, industry, regulatory agencies, government and the public.
Theoretically three segments could be identified in mushroom industry with each received international recognition as important inter-related components and deserving its own special patronage and paths of development: (i) cultivated edible mushrooms (mushroom themselves-used directly or indirectly as food); (ii) medicinal mushrooms (mushroom derivatives-used as nutriceutical therapy/dietary supplements); and (iii) wild mushrooms including edible mycorrhizal, symbiotic and poisonous mushrooms (collected, up to now, only from the wild). The three International forums/bodies were developed to boost the mushroom industry all over the world (Chang et al. 1993; Chang 2006 ): (i) The international movement for edible mushrooms, (ii) The international movement for medicinal mushrooms, (iii) The international movement for wild mushrooms, mainly concerned with edible mycorrhizal mushrooms
CONCLUDING REMARKS
Outrightly, it is now evident and accepted fact that mushroom farming, based on applied scientific and practical knowledge using industrial or lignocellulosic waste materials available in abundance in both developed and developing countries can have positive global impact on long term food production, health, environmental conservation, regeneration of healthy environment, and socio-economic aspects of people all over the world thereby can lead to sustained agriculture and ecosystems. The biggest problem faced by the growing population of world is food scarcity, rising prices, new diseases and finally overexploitation of natural capital and dragon of pollution. In this scenario mushrooms offer a solution to almost every problem of mankind if properly and thoroughly scanned for their hidden potential and properties, thereby mushrooms auspicate non green revolution in the form of food, medicine and healthy environment.
